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Abstract 
The article is devoted to the possibility of using the properties of the liquid to carry out the step lifting capillary porous bodies, 
while spending their internal energy, thereby reducing its heat content and temperature compensation which serves as a source 
environment to solve the pressing problems of power system. 
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1. Introduction 
Pressing problems of modern scientific and technological progress is the lack of energy sources and 
environmental pollution in obtaining energy. In this connection, is becoming increasingly important maximum use 
of secondary energy resources (RES), the use of which not only saves fuel, but also reduce the overall cost of 
production in the economy. It is also known that the use of RES is directly linked to an increase in environmental 
safety. 
One of the main sources of energy and the environment VER is water and thermal component of the solar 
radiation (40% of the total amount of solar energy). For example, the temperature of discharged water power plants 
(including nuclear power plant) can reach 70 0C (if this waste water needs to be cooled for later use, then arrange 
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for special cooling ponds, which occupy large areas of agricultural land) and the intensity of the solar radiation on 
one European m2 surface per day is 7.2 MJ [1, p. 16]. However, the thermal energy contained in the discharge water 
and sunshine, is currently being used is not sufficient due to the imperfection of technologies for its extraction. 
One of the promising areas for energy utilization of RES and the environment is to use the phenomenon of 
moisture transfer in capillary-porous bodies. At the department "Teplogazovodosnabzhenie (Heat gas and water 
supply)" Southwestern State University developed technical solutions for water and air cooling, increased energy 
potential of water, integrated production of various types of energy on the basis of this phenomenon [2 - 8], the most 
typical of which are discussed below. 
Fig. 1 is a schematic design of the capillary cooling unit [7]. The basis of his work laid the way step capillary rise 
of liquid, accompanied by cooling by reducing the heat content of the surface layer and increasing pressure due to its 
rise to a certain height, the function of capillary tubes in the device performs a porous nozzle 11 placed in a cooling 
stage 9 and stage cooling and recovery of 10 [9. 807]. 
 
Fig. 1. Capillary water cooler: 1 - the case; 2 - upper and lower lids; 3, 4, 5 - fittings; 6 - horizontal partition; 7 - vertical partition; 8 - hollow 
stage of the free surface; 9 - cooling stage; 10 - level rise and cooling; 11 - porous nozzle; 12 - hydrophobic coating; 1 - hydrophilic coating; 14 - 
equalizing tube; 15 - hole. 
Capillary water cooler works as follows. Circulating water after heating in the heat exchange apparatus through 
the connection with the temperature is fed into the bottom 3 along the first hollow fluid motion stage 8, the 
formation of the free surface in an amount sufficient to lower the first-stage slit was flooded 9; and then this water 
starts rise due to capillary forces of the porous nozzle to a height of 11 hydrophobic surface above-mentioned 
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horizontal partition 6, the water-repellent particles and the saturation of the capillary nozzle 11. Part of the porous 
packing 11 protrudes from the upper stage of cooling slots 9 in contact with a hydrophilic surface vertical partition 
7, which due to the joint effect of the attractive forces of the hydrophilic surface of the vertical partition 7 and its 
own gravity drains water accumulating on the hydrophilic surface of the horizontal partition 6 stage 8. the water 
forms a free surface, thereby reducing its heat content and, accordingly, oC temperature reaches the bottom of the 
gap and the next cooling stage 9, whereupon the motion and cooling water is similar to that described above in all 
cooling steps 9 and educational levels of the free surface 8 to reach the lower stage of the cooling gap 10 and lifting. 
In stage 10 the water rises by capillary force of the porous nozzle 11 to a height spreads over the hydrophilic surface 
of the hollow stage 9 above-mentioned horizontal baffle 6 while lowering its temperature oC, reaches the bottom of 
the gap along the first stage of cooling fluid movement 9, wherein the process cooling and recovery described above 
is similar to the upper horizontal partition 6, where water, cooled to a temperature that is delivered to the consumer. 
The parameters of the water will be equal to: 
tnNt0 0С          (1) 
hNH  m v. st           (2) 
where: N - the number of horizontal partitions 6 pcs .; n - The total number of cooling stages 9 and 10 rise and 
cooling at a horizontal partition 6 pcs. 
At the same time, due to the fact that all the hollow-stage formation of the free surface 8 are communicated with 
each other through the equalizing pipe 14 with holes 15 and through the nozzle 5 and the air to the atmosphere 
throughout the bulk of the device is set equal to the atmospheric pressure is equal and water passes freely through 
the steps 8, 9, 10 to the uppermost horizontal partition 6 to the outlet nozzle 4 and then supplied to the consumer. 
Fig. 2 is a schematic diagram of the solar energy sector (CEA) [8]. 
 
Fig. 2. Solar energy complex: 1 - suntrap; 2 - helio coating; 3 - channel working fluid; 4 - lifting step of the porous material; 5 - vertical 
tapered capillary; 6 - hollow steam chamber; 7 - lower manifold; 8 - upper drum; 9 - the valve; 10 - ejector; 11 - the condenser; 12 - heat 
accumulator; 13 - evaporator; 14 - cold accumulator; 15 - throttle; 16 - water seal; 17 - valve; 18 - turboeleсtrogenerator; 19 - capacitor; 20 - 
electric battery. 
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The basis of the SEC along with the use of solar energy, the operating principles of the ejector chiller and 
turbogenerator is necessary to create a fluid property in the capillaries capillary pressure, determined by the formula 
of Laplace 
.)1(2 'r
Pc
Pa          (3) 
wherein:   - the surface tension, N / m;   - The mean radius of curvature of the fluid meniscus in a capillary, m; 
and the rise of the liquid due to the height  of the pressure (taken as the height of the stage lifting) 
,cos21 gr
H
m          (4) 
where g - gravitational acceleration m / s2;  - Angle, deg; r - Radius of the capillary, m;   (in case of complete 
wetting  =1). 
To ensure movement of vapor-liquid mixture in step 4 only lifting up the capillaries 5 capillary must have a 
positive potential, which are in the form of vertical truncated cones (lower radius r1 larger than the upper radius r2) 
[10, p.303, 304]. 
To raise the vapor-liquid mixture and increase the vapor pressure in the channels 1 to 3 solar absorber fluid 
pressure Pf on I-4 to the second stage pressure P0 on the top step provides its rise to a height H1 at each stage 4, 
which at the entrance of the capillaries 5 each stage 4 lift create a free surface of the liquid due to its properties at 
boiling vapor bubbles form in diameter 
).(7,0 '
'''
20 gf
d m         (5) 
wherein: - the frequency of formation of vapor bubbles, 1 / s;  ' - The density of liquid and vapor, respectively, kg 
/ m3 [11, p.153] 
size is taken as the distance between the steps 4 and fluid lifting, respectively, the height of the steam chamber 6. 
The working fluid may be used SEC water, ammonia, various kinds of Freon depending on the purpose and the 
resulting parameters of the coolant steam. 
SEC works as follows. Before operation circuit SEC filled so that the filled stage were lift 4, steam chamber 6 in 
the channels 1 to 3 filling in the solar absorber upper half of the drum 8. At least one solar receiver heat the working 
fluid is heated and it begins to move up the channel 3, and Sliding in the pipeline with water seal 16 and condensate 
from the throttle section 15 to the lower reservoir 7, down by the forces of natural circulating pressure PE, thereby 
creating a general movement of fluid in the solar absorber circuit 1. as the heat of the working fluid in the channel 
walls 3 adjacent to helio receiver cover 2, it begins to boil, steam bubbles are formed, which are located in the steam 
chamber 6. in this part of the steam chamber 6, distant from helio coating 2, still filled with liquid and is continued 
movement of the liquid due to natural circulation pressure pe. By increasing the flow of heat from the steam of helio 
coating 2 layer width in the steam chamber 6 is increased to a value of S, the value of which is taken depending on 
the intensity of solar radiation and properties of helio coating 2. 
Steam in the steam chamber layer 6 cause the creation of channel 3 at the inlet to each stage lift 4 and, 
respectively, at the inlet to each capillary 5 free liquid surface formed by the outer wrap steam bubble, thereby 
lifting the vapor-liquid mixture due to capillary forces in each stage 4 lifting through the capillaries 5, the shape of 
which in the form of a tapering towards the top of the cone determines the motion of vapor-liquid mixture only up 
toward the top of the cone (cone angle is taken on the recommendations for conical nozzles [12, p. 298]). In the 
capillaries 5 capillary pressure is created, which allows to raise the vapor-liquid mixture in each stage 4 to a height 
of less than or equal to that determined by the formula (2) and the adjusted value is taken for structural reasons. As a 
result, the pressure in each stage aforementioned 4 increases compared with the pressure of the previous stage on the 
value of the capillary pressure as defined by the formula (3) and thus the vapor pressure at the outlet of the drum 8 
will be greater than the pressure on the inlet fluid reservoir to the lower solar absorber 7 1 in quantity 
nPP c  Pa          (6) 
where - the number of stages of capillary rise, pcs. 
Full steam pressure at the outlet of the upper drum 8 is equal to 
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PPP k1  Pa          (7) 
wherein:  - the fluid pressure at the inlet manifold 7 into the bottom. 
Transfer fluid and steam in steam chamber 6 from the upper surface of the lower step lift 4 to the lower surface of 
the upper stage 10 and the capillaries 11 is performed by diffusion and convection in accordance with the law of 
mass exchange [13, p.132, 262]. 
Then in the top of the drum at a pressure of vapor-liquid mixture is released steam, which is divided into two 
parts, and the separated liquid is lowered into the circuit. Thus one part of the resulting vapor from the top of the 
drum 8 through the control valve 9 is supplied to the ejector 10 which sucks the secondary steam from the 
evaporator 13, creating a vacuum therein and reducing its pressure to where the steam is directed to the condenser 
11, where conditioned by giving the heat of condensation coolant that is directed to the consumer and in the heat 
accumulator 12 and the resultant condensate from the pressure (without resistance) is partially fed in the lower 
reservoir 7, mixed in the circulation circuit boiler with liquid and partly via the throttle 15, wherein the vacuum 
pressure is throttled to the evaporator 13 where decreases in low-pressure boiling temperature of the working fluid, 
its evaporation occurs at low temperature to form a vapor sucked in the ejector 10, cooling the refrigerant, which is 
then directed to the consumer and in the cold accumulator 14. 
Another portion of the resulting vapor pressure of the upper drum 8 through the control valve 17 is sent to a 
turbine generator 18 generating electric current which is sent to the consumer and in the electric accumulator 20, a 
"steam crumpled" after the turbogenerator 18 condenser pressure enters 19, which is condensed, giving heat to the 
coolant, the guide later in the heat accumulator 12, the condensation is mixed with the rest of the condensate 
entering the evaporator 13 after the throttle 15. 
The amount and parameters of steam produced in the solar absorber 1 and, respectively, the number and 
parameters of all forms of energy generated SEC depends on the intensity of solar radiation, the number of lifting 
stages 4 and the area of their cross section, coating characteristics helio receiver 2 and other equipment, as well as 
the properties of the working liquid. 
2. Conclusions 
Thus, the use of capillary transport phenomena in porous bodies disposed allows low-potential energy of the 
water and the surrounding air, for example by cooling water pressure increase resulting from the cooling step and 
the lifting and simultaneously receive heat, cold and electricity due to heat sunlight. 
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